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值为 73.69%。所获得的 DEDB产品酸值为 0.40 mgKOH·g-1，密度为 1.1582 g·cm-3，
25℃粘度为 0.042 Pa·S，20℃折光率 1.5436，酯含量为 99.26%，加热减量为 0.13%。 
采用氧化亚锡作为催化剂时，反应影响因素的主次顺序为：醇酸摩尔比＞反
应温度＞反应时间＞催化剂用量，优化后的最佳反应条件为：醇酸摩尔比 1.15:2、
反应时间 4h、反应温度 210~220℃、氧化亚锡用量为原料总质量的 0.3%，在此
条件下重复三次实验酯化率均值 99.14%，产率均值 82.54%，纯度均值为 78.15%。
所获得的 DEDB 产品酸值为 0.35mgKOH·g-1，密度为 1.1638g·cm-3，25℃粘度为



























能为 7.67kJ/mol，指前因子 4.57×102 / ( min)L mol ⋅ ，反应动力学模型为
37.67 10





































Plasticizer is the largest plastic additive in the modern plastics industry, playing a 
very important role in the development of the plastics industry, especially that of the 
PVC industry. The diethylene glycol dibenzoate plasticizer studied in this article has 
good compatibility, low volatility, good resistance to oil, water, light, pollution, and is 
non-toxic. As an ideal substitute of DOP, it is environment-friendly, thus has very 
good market prospects. In this paper, the process of synthesizing the DEDB was 
studied, and the influence of different process routes and conditions on the synthesis 
of it are discussed. 
Using benzoic acid and diglycol as raw materials, diethylene glycol dibenzoate 
plasticizer was synthesized by using tetrabutyl titanate and stannous oxide as catalysts. 
A comparison of normal pressure and decompression reaction revealed that 
decompression reaction has the advantages of shortening reaction time and increasing 
the conversion of the raw materials. Therefore, we adopted the method of 
decompression to synthesize the DEDB. On this basis, the effects of influential factors 
on the esterification reaction including mole ratio of DEG to BA, reaction time, 
reaction temperature and catalyst amount were investigated. The process conditions 
were also optimized using the orthogonal experiment, after which, the method of 
range analysis was employed to determine the order of influential factors on the 
synthesis of the DEDB, and the main properties of the product were determined, 
including the acidic value, density, viscosity, refractive index, ester content and heat 
loss. The products were then characterized by infrared spectrum, which proved the 
existence of the target product, and later on, product purity was analyzed with the gas 
chromatography quantitative analysis. 
Using tetrabutyl titanate as catalyst, the order of influential factors were: mole 
ratio of DEG to BA > reaction time > reaction temperature > the dosage of catalyst. 
The optimized reaction conditions are as follows: the mole ratio of DEG to BA is 1.15: 
















titanate 0.5% （base on the total raw material mass). Under this conditi n, the 
experiment was repeated three times, it was discovered that the average esterification 
rate was 99.08%; average yield, 81.46%; average product purity, 73.69%; acidic value, 
0.40 mgKOH·g-1;density, 1.1582 g·cm-3; the viscosity, 0.042 Pa·S at 25℃; refractive 
index, 1.5436 at 20℃; ester content, 99.26% and the heat loss was 0.13%. 
When stannous oxide was used to catalyze the reaction, the order of influential 
factors were: mole ratio of DEG to BA > reaction temperature > reaction time > the 
dosage of catalyst. The optimized reaction conditions were as follows: the mole ratio 
of DEG to BA is 1.15: 2, reaction time 4h, reaction temperature 210~220 ℃ and 
amount of stannous oxide 0.3% （base on the total raw material mass）. Under this 
condition, we repeated this experiment three times and found that the average 
esterification rate was 99.14%, average yield, 82.54%; average product purity, 
78.15%; acidic value, 0.35 mgKOH·g-1; density, 1.1638 g·cm-3; the viscosity, 0.046 
Pa·S at 25℃; refractive index, 1.5439 at 20℃; ester content, 99.33% and the heat loss 
was 0.1%. 
In addition, the DEDB physical properties under different synthesis conditions 
by different solid catalyst and liquid catalyst are investigated, the results showed that 
for DEDB synthesis, the performance of the stannous oxide catalyst was better than 
that of tetrabutyl titanate. Furthermore, comparing the three catalyst（stannous oxide, 
stannous chloride and tetrabutyl titanate catalyst）, he catalytic performance of 
stannous oxide was the best, followed by tetrabutyl titanate and stannous chloride. 
However, their composite catalyst（stannous oxide and tetrabutyl titanate）perform 
better than when they were used alone, In addition，the highest product purity was 
observed when their composite catalyst（ annous oxide and stannous chloride）was 
used.  
The reaction conditions of transesterification on the synthesis of DEDB have 
been studied. By using benzoic acid and diethylene glycol as raw materials, 
diethylene glycol dibenzoate plasticizer was synthesized through transesterification 
employing tetrabutyl titanate as catalyst. The main properties of the product were 
















and heat loss. Reaction kinetics analysis was studied by integration method. The result 
showed that the transesterification obeys a second-order reaction kinetics model, the 
apparent activation energy is 7.67 KJ/mol and the preexponential factor is 4.57×10
2
/ ( min)L mol ⋅ . The reaction kinetics model is 
37.67 10
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